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Copyright© 1973 by REM EX, a Unit of Ex-Cell-O 
Corporation. Printed in the United State of America. 
All rights reserved. This book or ports thereof may not 
be reproduced in any form without permission of the 
publishers. 



ASiSANOIi 



Remex warrants to the original buyer that this product is free from defects in work- 
manship and material under normal use and service. Unless otherwise agreed to in 
writing, Remex's obligation under this warranty shall be limited to furnishing a re- 
placement for, or at Remex's option, repairing this product or any part or parts there- 
of which, to Remex's satisfaction, prove defective within one year (unless specifically 
excepted below*) from the date of shipment by Remex, provided all warranty stipu- 
lations of Remex Standard Terms and Conditions are complied with. No product or 
part may be returned without Remex's prior approval. In no event will any claim for 
labor in removing or replacing a defective product or part or for consequential dam- 
ages be allowed. 



NOTE: 



No warranty is made as to this product or part which has 
not been registered, installed, operated or maintained in 
accordance with instructions conveyed by Remex or the 
instructions contained in this technical manual or which 
has been subject to misuse, abuse, accident or alteration 
or to improper or negligent use, maintenance, storage, 
transportation or handling. 



This warranty is in lieu of all other warranties, expressed or implied, and Remex 
neither assumes, nor authorizes any person or firm to assume for it, any other or 
further obligations or liability in connection with the sale, installation or use of 
this product. 

A Warranty Registration Card is included with each unit which must be completed 
and mailed within (30) days after receipt of the product. 



*(Excludes lamps and fuses in all products. Excludes all perforator punch/die sets 
and associated mechanical linkage after a period of ninety days for labor.) 
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Figure 1 . REMEX Interface Card 109881 . 



REMEX READER/PUNCH INTERFACE ASSEMBLY 
INSTALLATION AND CHECKOUT INSTRUCTIONS 



1.0 GENERAL DESCRIPTION 

This documenf' describes the installaHon and checkouf of fhe REMEX Interface Assembly 
model number RIXXXXXXXX/DE0/8XX/-000. See Figure 2 for model number explanation. 
The card (see Figure 1) interfaces the REMEX reader and/or oerforator system with a standard 
PDP-8E Series of Computers with Teletype. REMEX Diagnostic Program number 109900-2 
contains several tests to check out the card, reader and/or perforator system and to exercise 
the reader and perforator so that both an electronic and a visual verification can be made 
of the operation of these units. 

2.0 EQUIPMENT USED 



The following equipment and software are used in these procedures: 

a. Standard PDP-8/E Series of Computers with Teletype 

b. REMEX Reader or Reader Spooler Combination qnd/or REMEX Tape 
Perforator System 

c. REMEX Diagnostic Program No. 109900-2 

d. REMEX Test Tape No. 109901-1 

e. REMEX Interface Card No. 109881-XXX (See Figure 1) 

f. Low Speed RIM Loader (DEC) 

g. Binary Loader Program (DEC-08-LBAA-PM) 

h. REMEX Interconnection Cables No. 109834-X (reader) and No. 109834-1 
(perforator system) 

3.0 SYSTEM CONNECTIONS 




CAUTION 



The following installation instructions should be performed 
only by persons familiar with the computer operation and 
layout. Improper Installation could result in damage to 
the reader, punch, computer, or interface card. Indivi- 
dual manuals should be consulted for the operation of the 
computer, punch, reader, and teletype. This entire 
document should be read and understood before attempt- 
ing any installation or checkout procedures. 
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REMEX 



J 



X X X X X X X x/ 



INTERFACE 



REME X PRODUCT- ^ 
Reader and 



Ar= 



R = 
P = 



Punch or 
Combination 
Reader only 
Punch only 



TAPE HANDLING (RDR) 



- = None or fonifold 
S = Spooling 



REMEX RE^.DER TYPE- 

0305, 1150, etc. 
Perforator Only 



TAPE DIRECTION - * 

A = Bidirectional 

or right 
L = Left 



REMEX PUNCH TYPE 

= None 

3 = 30 character 

7 = 75 character 



X X x/ 


X X X/ - X X 


X 

ECIAL NUMBER 
3 Standard 




SP 

00 


Computer 
Code 


Manufacturer 


Manufacturer Model 
Number 


D El/1-0 
DEl/1-1 
DEl/1-2 
D El/1 -4 


Digital Equip. Corp. 


PDP-11/05 
PDP-11/15 
PDP-11/20 
PDP-n/45 


DGO/ON - 

DGO/OS- 

DG8/0N- 

DG1/2N- 

DG8/0N2 

DG1/2N2 


Data General Corp. 


Original Nova 
Super Nova 
Nova 800 
Nova 1200 
Nova 820 
Nova 1220 


DE0/8E- 
DE0/8M- 

DE0/8F- 


Digital Equip. Corp. 


PDP-8/E 

PDP-8/M 

PDP-8/F 


HP2/0— 
HP2/4— 
HP2/5~ 
HP2/6~ 


Hewlett Packard 


2100A 
2 1 1 4A/B 
2115A 
2116B 



Figure 2. Model Number Description for Computer Interface 



The following instrucHons describe the inl-erconnection of the reader, punch, interface 
card and computer. 

a. Turn computer, punch and reader ac power off. 

b. Insert REMEX Interface Card No. 109881 into any available slot on the 
omnibus in the computer, 

c. Connect one end of reader cable to the reader input connector and the 

•VI 1 iw« %.>■ IM I w V*N.*i II l^^lOl 1 V/l I 1 1 ic uUi Ci » 

d. Connect one end of the punch cable to the punch input connector and 
the other end to connector E on the card. 
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e. Turn computer, punch and reader ac power on. 
PROGRAM LOADING 



Load the following programs into the computer: 

a. Load Low Speed RIM Loader program into computer. 

b. Load Binary Loader program into computer using Teletype. 

c. Load REMEX Diagnostic Program No. 109900-2 into the computer using 
the Teletype (load time approximately 8 minutes). See Figure 3 for 
Programming Flow Chart. 

d. Load REMEX Test Tape No. 109901-1 into the reader. 
COMPUTER SWITCH POSITIONS 

Place switches 11, 10, 09 and 08 in the down positron. These switches allow 
for exercising the reader and/or perforator system independent of one another. 
This can be most useful when trying to trouble shoot just one phase of the 
program without cycling the whole program. 

TL-, r_ii 



5.0 

5.1 



R o 



Tiie following table describes the function of each switch. 



SWITCH 


POSITION 


FUNCTION 


n 


UP 


Computer will continue in test loop until 
stopped by this switch or a programmed halt. 


DOWN 


Computer will halt at location 1200 at com- 
pletion of each test loop. 


10 


UP 


Removes perforator system from test loop. 


DOWN 


Places perforator system in test loop. 


09 


UP 


Removes reader from test loop. 


DOWN 


Places reader in test loop. 


08 


UP 


Inhibits TTY printout of RDR read error. 
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6.0 INTERFACE BOARD CHECKOUT PROCEDURE 

6.1 After program is loaded, the computer will enter the initial dialogue printout 
portion of the routine and stop at: 

Interface Model No. = Rl[ 

6.2 Enter the proper code numbers for the reader and punch each time the TTY 
stops. The information below is the correct code for "Your" equipment. 

Interface Model No. = Rl[][][][J][][][]/DE0/8E,M. 

6.3 To derive the proper model number, consult Figure 2. 

6.4 After model number has been entered, the computer answers back: 

Number OK [_ 

If a "Y" is entered for yes, then program continues. If an "N" or "CR" key is 
depressed, computer will retype initial dialogue. 

The purpose of this step is to allow inspection of complete code number for 
proper designation before entering the rest of the program. 

6.5 At this point, the following codes are set up in the event an error printout 
occurs as a result of a failure of a specific test: 

CR = Try Again 
LF = Scope Loop 
RUBOUT = Next Test 

For example, if the computer outputs the message: 

PUN NOTRDy[ 

the operator would consult the Error Printout Chart and note the items to check. 
In this case, the first thing to check is to see that perforator system power is 
on. If not, turn perforator system power on and depress "CR" key on the tele- 
type to try test again. If the power switch were indeed the source of the 
malfunction, the test would pass and the computer would continue on with the 
routine. 

If the error printout message above was not resolved by the power on switch, the 
operator would check the next possible malfunction on the list, namely tape in 
the perforator system. A second method to arrive at the same result would be 
to press "RUBOUT" key on the teletype which would cause the computer to 
jump to successive tests until it found another malfunction. 

This procedure could continue until the number of malfunctions were sufficient 
to loop the program at some location. If this occurred, the program would 
have to be re-entered at location 1200. 
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Af- any error printout location, the operator can also depress the "LF" key 
on trie teletype after an error message printout. This is an osciiioscope loop 
which will send a repeating pattern to the Interface Board to assist in tracking 
down component failures not readily found. To leave a scope loop, depress the 
CR or RUBOUT key as desired. r r r 

A list of error message printouts and possible causes and remedies (Table 1) is 
enclosed at the end to expedite trouble shooting. Figure 3 which shows the 
main program flow diagram is included and may be useful during trouble 
shooting. Also see Block Diagram, Figure 4 and Schematic, Figure 5. 

6.6 Once the program has been loaded, restarting of testing is at location 1200. 

To change reader/punch codes, initial dialogue can be reprinted by restarting 
at location 0200. 
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7.0 READER AND/OR PUNCH EXERCISE 

At the completion of the Interface Board Test (Section 6), the computer will exercise the 
reader and/or perforator system. 

7.1 The reader exercise consists of a loop of tape with an increasing binary pattern 
which it compares with a similar count in the computer. 

7.2 In the event of an error, the computer responds on the teletype with a printout 
similar to the following example: 

Read Data Error: 

CDB = 141 
RRB = 140[ 

This indicates the reader buffer somehow dropped a bit in the process of reading 
the tape. The only key that means anything to the computer for this type of 
error is to depress the CR key which will cause the reader to read the next 
character. If this character is correct, the tape continues. 

If there is another error, the computer will again print the message on the tele- 
type. If for some reason the "Computer Data Buffer" and "Paper Reader Buffer" 
get out of synchronization, the only way to re-synchronize is to continue to 
print errors until a blank leader of tape is encountered or to physically move 
the tape to the blank leader portion of the test tape. To resume test after 
moving tape, depress the "CR" key on the teletype. 

7.3 In the event the error rate for the read error test is excessive and warrants an 
oscilloscope observation of transmitted data or related areas, raise switch 08 
of switch register and depress "CR." This will inhibit error printout and allow 
the exercise to run to completion without any interruptions. 

7.4 The perforator system exercise routine consists of a series of four records of 
3778 characters (256 decimal characters) each punched onto the tape. Each 
record is an incrementing binary pattern and each file is preceded by eight 
RUBOUTS. After first block is punched, the tape may be looped into the 
reader with RUBOUT portion at least 6 characters before read station. The 
reader will then verify punched data is correct, in order to run continuously 
in this manner, raise switch 1 1 . 
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Figure 3. Programming Flow Chart 
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8.0 



PROGRAMMING INFORMATION FOR REMEX INTERFACE 



8.1 



SPECIAL FEATURES 



The design philosophy used in the development of the hardware for the REMEX 
Interface Card is to be completely compatible with all the existing DEC soft- 
ware. An exception is the individual diagnostic routines for the reader and 
punch. 

This section provides information for programming additional features offered 
with the REMEX Interface Card that are not presently available with any other 
interfaces. The intent is to offer to the programmer the spooling and direction 
capabilities of REMEX Reader/Spooler combinations and place them under com- 
puter program control. The following new instruction set will allow this. 



Table 1. Reader Mnemonics and Description 



Mnemonic 


Octal 


Description 


RPE 


6010 


Set RDR/PUN Interrupt Enable 


RSF 


6011 


Skip on RDR Flag 


RRB 


6012 


Read Reader Buffer 


*RCW 


6013 


Set RDR DIR/RWD Control Bits 
AC 







1 


2 


3 


4 


5 


6 


7 8 


9 


10 


11 




^Direction 

-•Rewind 

0001 = Set Direction Left 

0002 = Set RWD Right 

0003 = Set RWD Left 
0000 = Clear Control Bits 


RFC 


6014 


Fetch Character. 


RRB, RFC 


6016 


Read Buffer, Fetch Character 


*RSR 


6017 


Skip on Reader Ready (Power On A Load 
A No Tape) 



* New Instructions 
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Table 2. Punch Mnemonics and Description 



Mnemonic 


Ccfa! 


Description 


PCE 


6020 


CLR RDiV'PUiN interrxjpf Enable 


PSF 


6021 


S^<ip on Punch Fiag 


PCF 


6022 


CLR PUN Fiag 


PPC 


6024 


Load PUN Buffer, Punch Char. 


PLS 


6026 


Load PUN Buffer Sequence 




*PSR 


6027 


Skip on PUN Ready (Power on a 


No Tape 



8.2 



*New Instruction 

RCW instruction will not cause any tape movement. It only sets up control bits. 
RFC is used for this in the normal programming manner. 

SAMPLE PROGRAM USING DIRECTION CONTROL 



The following is a program example utilizing the direction control feature of the REMEX 
Interface and readers. This program will move tape alternately left and right between 
end of text codes on paper tape providing the reader is bidirectional. 



ENTER 



FETCH LF 



FETCH RT 



DIRL = 0001 
RCW = 6013 
LEFT CODE = 
RIGHT CODE 
RSR = 6017 



RSR 

JMP ERROR 

CLA 

TAD DIRL 

RCW 

RFC 

RSF 

JMP-1 

CLA 

RRB 

TAD LEFT CODE 

SZA 

JMP FETCH LF 

RCW 

RFC 

RSF 

JMP-1 

CLA 

RRB 

TAD RIGHT CODE 

SZA 

JMP FETCH RT 

JMP ENTER+2 



/TEST IF RDR RDY 

/JMP TO ERROR PRINTOUT 

/CLEAR AC 

/GET DIRL 

/OUTPUT TO RDR 

/FETCH CHAR 

/SKIP IF RDY 

/LWOP 

/CLEAR AC 

/READ DATA 

/ADD LEFT LIMIT 

/SKIP IF LIMIT 

/JMP TO FETCH NEW CHAR 

/OUTPUT DIRR = 0000 

/FETCH CHAR 

/SKIP IF FLAG SET 

/LOOP 

/CLEAR AC 

/READ DATA 

/ADD RIGHT LIMIT 

/SKIP IF LIMIT 

/JMP TO FETCH NEW CHAR 

/JMP TO CHANGE DIR LF 



iT. 



X+1 
= ^ETX+1 
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UHlization of the rewind feature on readers containing this feature can be done in a 
similar manner. It should be cautioned, however, that at the end of rewind, the 
reader does not stop on character. 

An important point to remember with RCW is that the additions made are of the nature 
in inrrease proaram control of certain functions not previously available but not hamper 
or change any previous programs or technrques. 
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Table 3. Possible Sources of Malfunction 



No. 



Error Printout 



PUN NOT RDY 



Possible Sources of Malfunction 



PERR: is punch power on? PERR: is punch out of tape? Check portions 
°f / |io| & [3] for PERR. Depress "LF" - Monitor CD7 of [2 

Faulty punch? 



and portion of 



PUN FLAG DID 
NOT CLEAR 



PUN FLAG ERR 



PUN PCF ERR 



PFG did not clear with initialize. Portions of [6jor 3^ 
"LF" - Monitor reset path to PFG toggle 6^ 



Depress 
Check skip drivers of 



PFG did not set after PLS. Portions |To| , 161 or 
Monitor PUN RDY path to [J] . Faulty Punch? 



Depress "LF" - 



PCF did not clear flag. Portions of [J] , [][] or (J] . Depress "LF" - 
Monitor CD2 from (H to [d] through [s] . 



PUN DID NOT 
INTERRUPT 



PUN PCE ERR 



RDR NOT RDY 



PUN flag did not cause interrupt. Portions of _2_ or [s] . Depress 

and 131 



"LF" - Monitor CDO and PTR PULS from 
rubout No. 3 error? 



Did you push 



PCE did not clear INTENB. Portions of [2] or [s] . Depress "LF" - 
Monitor CDO and PTP PULS from [2] and [J 



PERR: is RDR power on? PERR: is RDR in load? Check portions of []]] , 
(3 and [3] for PERR. Depress "LF" - Monitor CD7 of [T| & portions 
of 



Faulty reader? 



RDR FLAG NOT 
CLEAR 



RFG did not clear with initialize. Portions of 6 



or 



Depress "LF 



and Monitor reset path to RFG toggle _6^. Check skip drivers of [^ . 



Table 3. Possible Sources of Malfuncfion 



NJ 



I 

CO 

o 

CO 

> 



No. 



10 



11 



12 



13 



14 



15 



16 



17 



Error Prinl-out 



RDR FLAG ERR 



RDR NO TAPE 
FLAG ERR 



RFC FLAG CLR 

ERR 



RDR DID NOT 
INTERRUPT 



Possible Sources of MalfuncMon 



RFG did not- set after RFC. Portions of [Tl] , [zl o"" El • Depress "LF" 
Monitor FH path tojT] , Depress "LF" - Monitor CDl of [g] & [s] or 
DRof[7]. Check skip driver of [3] . Did RDR step? 



No tape sensor set 40 m/sec after RFC. No tape in RDR; did RDR step? 
Depress "LF" - Monitor RNOT off?] . Depress "LF" - Monitor DR of [7) 



RFC did not clear flag. Portions of [ll , [Sj , or|_7J . Depress "LF" - 
Monitor ST of 0. 



RDR PCE ERR 



RDR CAF RRB ERR 



RDR RRB N ERR 



Reader flag did not cause interrupt. Portions of [2j ' L2i ' °'' LZ. 



Depress "LF" - Monitor CDO and INTENB of [3] , Did you push rubout 
No. 9 or 1 1 error? 



PCE did not clear INTENB. Portions of |2j and 3 . Depress "LF 



Monitor CDO and PTP PULS from 2 and [3 



CAF did not clear RRB. Portions of 3] or 8 . Depress "LF" - Monitor 



reset to [s] . Check output lines of [s] . Did you get here as result of rubout? 



READ DATA ERR 
CDB = XXX 
RRB =YYY 



RDR RRB D ERR 



No nulls on input loop. Data never equals zero. Portions of |12l , [8] , or 
[4] . Depress "LF" - Monitor input data at [s] and [T] . Faulty RDR? 



Data read into RRB does not equal computer data buffer. Tape not inserted 
with nulls under readhead (min. 6 before data). Raise switch 8 and 11 and 



check [Sjfor stable data. One can insert any tape into RDR: all deletes, etc. , 

for this test. Faulty RDR - dirty head assy. ? 



No data on input loop. Portions of [T2| ,[T| or [£]• Depress "LF" - Monitor 



input data at [8] and [4] • Faulty RDR? 



INTERNAL I/O 



MD3 V 

M08 ^ 

I/O PAUSE 



MD9- 



MDM- 



INITIALIZE 



SKIP 



INTR REQST 



Ct 



DATA 4 



DATA 1 1 



DEVICE 

SELECTION 

Z4F, 5F,5E, 

4E,2F,5D, 

5G 



OPERATION 
DECODE 
Z2G , 3G 



HOUSEKEEPING 



INTERRUPT 

TIMING 

SKIPS ETC. 

Z4D,5D,5F, 

4J,5J,4H,5H, 

4G,4G 




RECEIVER/ 

DRIVERS 

Z5A,5B,5C, 

4B,3G,IE, 

IF,2F 



PUNCH 



RDR 



OPR 



INIT 



fLAGS 



PPR 



TIMING a 



CONTROL 



OPR 



DATA OUT 



DATA IN 



PUNCH 
DATA 

BUFFER 
Z4A 



PUNCH 
CONTROL 

LOGIC 
FLAGS, ETC. 
Z2J,3J,IJ, 
3H,2K , I 



READER 
_J CONTROL 
LOGIC 
FLAGS ETC. 
ZIE,IF,2F, 
ID,IG,3E, 
2E,2D,3D, 
3F,5J,IH |T 



READER 
DATA 

BUFFER 
Z4C 



H 



DRIVERS 
Z3A, 3B 



riATA l-B 



^PUNCH 



RECEIVERS/ 



DRIVERS 
Z3B,Z6 



10 



PUN CMD 



PUN RDY 



NO TAPE 



SYS RDY 



RECEIVERS/ 



DRIVERS 
Z3C,1E,Z7 



OR 



DL 



WR 



WL 



-FH 



.SYS RDY 



■READER 



RECEIVERS 
Z8,9,I0 



12 



.DATA 1-8 



MMC 367 



Figure 4. Block Diagram of Card Assembly 109881 
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SEE ENCLOSED COPY OF DRAWING 109882 



Figure 5. Schematic of Card Assembly 109881 
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ADDENDUM SHEET 
OPERATING INSTRUCTIONS FOR THE PTE 300 (RCS1300).T?;.;:l5l| 

The following procedure should be substifuted in place of Secfions 3.0 ond 4.0, Systems 
ConnecHons and Program Loading, when operating with a PTE 300 (RCS 1300). 

a. Turn computer and PTE power off. 

b. Insert REMEX Interface Card No. 109881 into any available slot on the 
Omnibus in the computer. 

c. Connect one end of the reader cable to the reader connector on the PTE and 
the other end to the connector on the interface card. Repeat for the pnch 
cable. 

d. Turn computer and PTE power on. Both doors on the PTE should open auto- 
matically. 

e. Load LOW SPEED RIM Loader program into computer. 

f. Load Binary Loader program intocomputer using Teletype. 

g. Load Remex Diagnostic Program No. 109900-2 into the computer using the 
Teletype (load time approximately 8 minutes). 

h. Read sections 5.0, 6.0, and 7,0 before continuing. Do not enter any dafa 
from the teletype keyboard until step i ,is reado 

!. A test paiJem will have to be first generated on a cassette cartridge that wii! 
later be used by the record section for the diagnostic. Referring to section 6. 1, 
enter a "P" in the first space of the model number. Continue to enter the correct 
model number and allow the initial printout to be completed, as described in 
6.0, 



If not already open, relase the door on the recorder section by depressing 
"Unload" button the PTE front panel, insert a cassette cartridge, and ciosi 



the 

. , , _ 3_, iose the 

door. The mechanism should advance the tape to a load point and stop. At 
this time, the "File Mark" indicator should be on. 

k. Once the PTE has been initialized, the diagnostic may be run by setting switch 
1 1 on the computer front panel up and all others down. Refer to Section 5.2. 
Depress the "Continue" switch on the computer front panel to start the diagnostic. 
Records of an incrementing binary pattern will be written on the tape until switch' 
1 1 is lowered. Allow the diagnostic to run in this mode for a few feet of tape. 

I. After the computer has halted, unload the recorder by depressing the "UNLOAD" 
pushbutton and unload the reader by depressing it's respective "UNLOAD" button. 
Remove the newly recorded cartridge from the recorder and place it in the 
reader. Insert a new cartridge into the recorder. Close both doors. The recorder 
should advance the tape to the load point and the reader should move the tape 
to it's load point and stop. The "FILE INDICATOR" should be equal to a 1 and 
the FILE/RUN indicator should be on. Depress the FILE/RUN switch/indicator 
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and fhe tape should advance a short disl-ance. This action places the 

first 64 characters on the tape in a buffer ready to be read out by the program. 

Rfi<;tnrt thp fiinnnn<;fir nt InrntTon 9000 nnA in<;tpnri nf pnfprinn n "P" In thi^ 
_ Q ._ _. jj _. _... — ...J, _ . ... ..,_ 

model number, enter on "A", which will allow the. program to test both the 
reader and the recorder. Continue as before, allowing the printout to finish. 
Set up the computer front pone! switches as desired and press "Continue" to 
start the diagnostic, if switch 1 1 is down, the diagnostic will halt after one 
pass. If switch 11 Is up, it will continue until the switch is lowered or until 
it runs out of data previously recorded on the cartridge. The latter case will result 
in an error printout on the teletype. Refer to figure 3 for a flowchart of the 
program and Table 3 for aid In diagnosing errors. 
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